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(54) ORGANIC LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color display 
element that has high reliability by the use of a relatively 
simple element structure even if a complicated structure 
or process as is used for a conventional one is not 
employed. 

SOLUTION: A transparent electrode layer 72 of indium 
tin oxide having a high refraction index is formed on the 
surface of a glass substrate 71 and an insulating layer 76 
having a periodical structure is arranged on it. A positive 
hole transporting layer 73 is formed on its surface and 
then, a luminescent layer 74, an electron transporting 
organic luminescent layer and a negative electrode 75 
are formed in that order. Light generated due to the high 
refraction index of the transparent electrode layer 72 is 
trapped in the vicinity of the transparent electrode layer 
72 interposed between the organic semiconductor layer 
having a low refraction index and the glass substrate 
layer 71, and the generated light propagates in a 
direction parallel with the substrate as wave guiding 

light. In the wave guiding passage, a periodical distribution for its complex refraction index is 
formed because gain distribution is formed in the lateral direction in the wave guiding path by 
the spatial distribution of injected current. A light resonator is formed in parallel with the 
substrate by means of this distribution, so that only the light having a specific wave length 
determined by the resonator out of the light emitted from the luminous layer is intensively 
emitted and is released outside. 
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1 ] &m±.izds%< b tUffi, 3BfcS£-£tf 

ftft .r t iz* <o . frse»3OTfcT«3ea*£ t ftwusi&ft 
tmmmfcmmiz^'tt-j&jmizmmmiz$iit lx 

«r®K^-43b&*. 3&m<r>RMtttnfitftmz£^X3m 

mstrntfLztizmmzmmiftmcomMmmizji ft mm 
MMk£&-3zmzim%:tmijMz%iimzti. mmt 
t mmfttf&mskm t f-fflrmtzmjs. £ ntzmmmmiz 

ft-Jg«>2ri*jfc#« L . ftffi Ltz%<?> o ^ttft* 
;fi5tiii£itft £ k SrWafc-^&SlWW 1 Ktt^>W«8»3e* 
[f»3<Jf3] £«LhKiJ*5r< ktl^fcS, «3t«**tf 

(CtJWC, 

S!V^Ji3&»8JIE«3l6JBfc3te^Wfe:»& LTJ&££ixft £ k 
fcfflfflWfc^LTV*ft««a«»a3*vCV*ft£ k SriNP 

a*w¥#*>s»4grc* 4 £ t Srwa t f-ft nraag 2 a 

&*k^U^k£Wliik^ftM#«2&tf3fe«<^ 

*lft3t#iH3ra>ft<r k SrWak-TillMifl 1 512 
[ 7 ] »3I$ra8Lh(c*J«flr < k »9H:M& . 

3£a<0*T«»3fc*P. 



[ 8 ] SBj^»«±tc^^ < k t mmfr-o^m 
^ri6j^« wjg«T'$> i> .r k £ &a k -r ft msm 7 £tt 

I If 9 ] »PKr««LhfciJ» , «: < k t J: 0 
fo->X . «riE»Sb&*-J&5riaifll«IW»tt-C'* ft <r k 

&k -r ftts^js 7 ie«{<o*ts^s^. 
[ m$m i o ] SBj=5ra«Lhfc^ < 1 t ag^n 

fig, 3B^£#tr*a^ttJB, a*-?&ftK*fiaft<* 

3ie»o*«a%^^. 

[ fS*3f 1 1 ] SBJifcfflRJblCiK: < 1 1 ^bj*, 0 * 
Wl^-g-O*^^^®. AWCTSTftHrtOT* 1 *^ 

*i«Bw«»«tc* ft £ fc *ffla t -r ft Msm i o tm 
i mim i 2 ] aB^^^eBLhK^ < b «, *«ya ± o 
^«T-=5rfti^fig«^ji@^«$a^mnefi-fii^« 

iSWflfc&t-S&trrtljijaBflWKttr* ft £ i: Z&Wlb •* ft if 

i 3 ] itBj^gisLBc/j,-^ t i,mm^ 

ft«gr««*^j«$ixT^ft£ k &^kfftW^fl 

i *>^> 3iea^w«a^3t^. 

mmz-kts^mtmfom. &mx-%zm&mwm<m 
&ztitzmmm^&7sm :: ?-x'br>x . 
mmmRummmcomiz-mftfoizmmmm®.*^ 
•tzw.m&mmimi&ztLX^&z\b ^watt- *w* 

JI1 3IEacO*«^7t*^. 

[ i 5 j ^a»«(=aiKB(^>a8sgEAaa^ 
saftjua^^asifc v ^ z t s- mmb ■? ft h^js i a> 
6i4iEa«)w«»3e«T. 
[it^js 1 6 ] immnmmm&z x o%fe$fiftfe 

■rft»*«i 5teao*a5Bfcs^. 

«C0igW* < ^$ilTVM,C:i:Sr#gS;i:-rftif*3ll 5 

lea^affets^. 
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[00 0 1] 
[0002] 

[00 0 3]-^. W&ELx^XTWtig^BfcST' 

n (life. <0*#4R*^«Slffl{cifiv^KtfiP^ 

iWiMffl*/ X71/-( wltffitftifrt 0-50$) 

[0004] 19 87^:^ Vtztfijv XffiSLLKIEfL 

jb. «-?aAffl«flwiS:ft«»«-r 6 i t iz* o s £ t 

£«fc 0 . <KWEE-C3fcjfc'*-4#»E L*rtrffit^r4Cl t Sr 
SSEUTia* (IMbfclK : C.W.Tang et al. AppI. Phy 
s. Lett. Vol.51, P.913 (1987)) . i^ELfitWA 

[0 0 0 5] *^&tcJ:9»*3ftfc^^*r«EL* 

Tvmmzmi ozm^x^-t. #7x111 0 i<o± 

KRflM v^AH ( I TO ) «Stf)Jtf8W*&3r-r 
I(ITO) X-K&mmi 0 20g0ft3*lTl**. fcfc 

zcomwcoi m^miziEnmrnm 104. 
tcffi-7^-v">A^ (AgMg) mcoim&m^itm 

[0006] m?mm&co&ftmte--&mz&mz}m 

&a t * <o«»i&&»it«a9s« izmmx' z h . * fc . m 

X\ & ( A u ) ^gtffc-f ( I TO ) ^O-f # 

a. 

[00071 KT', »St*tUT»aK:jE«ttSSi»E 
S:EpjO-ri>^i:lcJ;0. MS ( I TO) 10 2*^iEfL 



tecoftftmizn^tfrZAZtL. mzjEnMamtm^m 
mm imtm) com^msm^^m^x-ztt^^ 

•f&ZblzX VfimTtfB&Zixm&crmX, l 0 

z^mtitmmmjmx/mm^mLxmm^^ 

[0008] ^OffcftJlPitetfy ^AatS^-CJgjSSix 

tzim<7>%Lit?4*-\ i < l zm£Lx& r >. pn«^(o? 
^-fk^^^m^^iE?L^aA-r-&c fctcj; 

^aBttBTVP b hZblzi. bftftttt 

m^mw. iEmMmmi&pmtt.-$<fatmmztfitzitz 

Z-£&Zbt> i X°%Z>. 

[0009] *<?>m. ^fe^#fe $r%3t-r s nm#mK 
&m*^nmtmwffl3tzti&ttt><,z, t^-^^x 

^-rwxrw i>w,ftzti&izm^x^z> . iiel 

[ 0 0 1 0 ] 1 . #. W«0fS3fc££t&H«8<7) 

4. &&¥mi-z>^fflmmt=m&nt7-y<)i'? 

5 . itess&tthnimm t ^m^z^m-rt^m 

bZh f-ii-Wi^^tc A § ^SRS^^fiT v ^ 
[00111*1 O^r^-CJi. *«tm*>»*tt, HiS 

mLxmoL-ti zttmmx'hK). stttEL^ 

[0012] * 3 W^fttJteCfe^ftiSS 

z.x'izitnmmtix^&tf. mA<^-^x'\±iiv-y < 
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fu7w zmm-t h z t immx'h 4 . 

COO 1 3] 

[00 14] #f&BJU:. $rU^SKki:-cK?Bteifcft 

-t< zw&-?hh<r>x'h%>. mz. m^cr>^ 

[00 15] 

ti. mm^mmzmmmsmmfr^zti^tiiEiLRvn 

Ttf&AZix&Ztlzk*)^ ZtmizXftKrfOith^ 

mstfcm^m^iz&^x . %Litmi&.mz$£m±*)i*m 
mmt>m^mRvmmmzmr?i£&A-?&mtfBi£ £ ti 
hztizi. %itmmmm$mizW7%-%.?jmz 
mmmz^-it t x mz$mmx'&yt 
xftizimr&Kmm&mfimfcztix^z z t zmw. 
t^h^mtm^x-foh. 

[00 1 6] 

c ftwcomm ] ( w, i commm ) *%twco%&tm? co 
m^mm^m i ^mmL^hmm-t^ .01 < a > « 
cr>mmnmx'h 0 , 01 (b> ui^m^ztnf^ 

[00 1 73 01 ( a ) IZH^X . 1 1 ii*7XSSt 

14^0 tsv^RCfM 1 2 . mmmm 1 3 , f&tmz 
■sttiiW&rmfrm 1 4 . -xftizmMWKffiMzm-tz 
&mmmi 5mm<m$&tix^&. mmmfam 1 4 

TtfmAZtlZ Z t fc«k 9?Sft#£ 1 4 . 
[00 183 tZ 01(b) IZyfrtX d fc, jfcft 

***tt*amwMi<oia«Ffc:iaHB«a 1 3 s^lti* 

1 4 , %.t/#7xmWL 1 1 fc#*fc.fc*fflSffls 

mi 2e>T&mizmtz#>t>ti. mLLtzmmmttL 
xmziz^'nttmzfcffith. 
[00193 ^zwrn^trnmcommmm^nm^-h 
imitotctttttth^wt^ztikteMzftfcmiz 
mmnmmffi&zttm^&xmizmmw%%;tmm<r>ft 
*&a*£t4. 

[00203 **>is». w»9mtz-i&mtzimtm 
*&mimfRisti&. w-hftmmizimmm%mmm 

-th%<no%. mnffi^&f&ztitijjmizfflgct&ft 



( ) 1 HzttLXZ nmmzfc fcfcttjg«>**<o 
3fc <EWf*> 1 87t*tt^Hlt)f3S^tcJ; DifcfrfaK^St^ 

[00 2 1 3 "f4i:» Z<r)%.fttZtl&te(D%LM : tffl-%i 

&nmfefti7imwzT&Lh^ i &#>-&oztiz%& 

<r>X\ ttfecDtemzttLxmfct¥Tt1}faX'fr^mMffi 

mi)Wi£t$ixtzjjmzcr>x-*yimtfm&<.zti& . 

[0022 3 -eojgll. l%3tifC'^bS^O3%i«0* 

Lx*&<ft%-th. *Lxmm&mcomm\*nzmiz 

[00233 £«>B*, igffl«ittc#a^5S<^H^S©f 

fflttftm l % -?-<7)B#-&<D[°ijf ft 1 6 m&k mm.fi 
[tnizmzztiz. 

[00243 *«fiR^«3tS)f^tci3V^"Ctt, f&ft-T4ft 

ti&Vfr* HWzftltiZit&Zttz**). 
iSv^ ^-<r>%%*'&h Z b tfX'Z %> . 
[ 0 0 2 5 3 4*:, -*KJB*f*OfflJ««3ft«rqrf 

btmzmmzti&Mzmmffimt m-i?mi£.mftf$.tt 
t&t&Kimt'X'b 0 . c: (ommm^m^-t^^ 

[00263 *mmm£t5^xu. nwemftmtmw 
[00273 mtimmmm^mmms^^trnx 0 

4. «oT^«H i «t«5*fc:«a» t ffl»8flWi'fli*UTaEA 

[00283 4fc. **SfeWci3V^T«i, ^XBWSrStff 
*^Sr*-r4«^'W^^/li:^HJ«fiiO^(clSa 
£ ftT v ^ 4 WW 1 1> . i: 3^ttS<0l8ltc 

IB. t L < fc ^SmSiiorac^^ ix 

[00293 ( m 2 <7)||JS^© ) #%HJl<7) =fc 0 *f*H<j^r 

»^«^srJiiTtc!KBj-r4. S2^at^nicflShi% 

ifffco ^T0 2 $: #Bg W 4 . 

[00 30 3 H2iC*SVvc. 2 1IM7XSttl)2 1 . 

6*«$ix > setcBMfc-f y^*'7^^T'^4@BJigfl5 
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i*123. &Qt>h ^x-^yTSy (TPD(N,N'-bi 
s (3-methyl phenyl) - (1.1' -bi phenyl) - 4 . 4'-diam 
ine) tfBf&ZtvX^h. 

[003 1] iv^. 5&m. EP*>r/ks^yu ;->v 

HHfc (Alq(tris(8-hydroxyquinoline) aluminium)) X' 

%&m?mmacr>?iW8£m 2 4 , ttirtrfflgnwt 
(©s) 22Rxs£mnm (^®) 25a>£>wr*iiE 

[0032] tzztf. mmm 1 -cke t^ot m tm. 
mx\ ^wmm2A<nm.m^wM^ixx\^mmwm 

3+^mmM2 4 ) . Rv : #7Amwi2 1 tzm&tuz 

iim&fttLxmmz¥ft%ijftiz{m-t&. sahs 
cogmttmz* 0 mmmzizmfifoizwftmw&z 
ti&tzMz. ^mmzi±^(Dmmmifrmi,zmmm^^ 

[0033] mmm 1 xmm lkz 0 c , ft»&Rtcjg 

#jR»*«»j£3*t, &%mx'¥t?&ft<oo-hz\e>&im 
x-msz zti&ftfcvfik&wKim-fim < u nmz 

[0034] (m3commmm) mmm2iza^xii. 
Rmm&zBm-hwznmifx^mmwzm^tztiK 
m*mmi,z 1 to (iMM ^^a«> *<owaiff4s« 
mmm-thztftx-zz. z^m^wmmmzmsiz 

[0035] H3t=*J^T, 3 1f«7XiSt'J)S. 

^mM>i?*7J±®>x'%&w*m.% (ns) 32W 

fiJcSixT^S. *««lBfcU4, JE?L$fti*Ji3 3, BP*>h 
'J 7 x — /l^'T 5 V ( T P D (N, N ' -bis (3-methyl pheny 
1) - (l.T-bi phenyl) - 4 , 4'-diamine) ifBW^iX 

[0 0 3 6] m^x. %£KM. w*>Tiv$.*yyy-)V 

left (Alq(tris(8-hydroxyquinoline) aluminium)) T 

W-r^>^S«ffi (HtS3 5 ) «<JIB»gjA3*i. ffifcJlfc: 
SBflm® (I©®) 3 2&tf&««ffi mm) 35frbZ 

[0 0 3 7] HSte0"Jl&t^2T'iftHJt^Ofc 

tMoWItKW, HP*>^»¥-^«s« (jEIL«taS 
«3 3+*H3Bt/I3 4) . a^7X«S3 1CM^ 



[0038] ^Jfe^J 2 "CM U:?)fc £< H tfflPI-C. 

mtfffflm%w&ttLx^z>w. mmwrnmrnm.* 

[0039] mAcommBmizmh&z&mi-iz^x 
mAzmmLtctfhmw-th. h4k*j^t, 4iiw 

(Rfc*-*^) 4 6^^^ Xtcja*8tt&ffi&& 

«r«i«fc-f y^Ait^^iBjti (n«) 4 2# 

[0040] -£cD^®{=«, IE?L8}j*JI4 3 , EP*> h 'J 
7i^y7Sy (TPD(N,N'-bis (3-methylphenyl) 
- (l.l'-biphenyl) - 4 , 4' -diamine) *lT 

[0041 ] awe. SBftf . BP^ryus^yjy-^ 

iaffc (Alq[tris(8-hydroxyquinoline) aluminium)) T* 

^s«-?^tt<o*«f63K«4 4 , m/izmmA stum. 
<mj&zti. *ms&(M4 4tzm*m&mm) 42s. 
is&mmm mm) 4 5 A^ft-efuEfLRtf*?*^ 

[0042] J: ^Sfi^J 1 TUiBJ 1 R t« 
<0*fcL<«««c, ap^>^«¥^«sS (IE?L#jM^4 3 

+*m?m®4 4 ) , &ia'^'7xs«)14 1 (c*4*ufc 

i»!B*»«fMi4 6«ia»fc:H!ti*^ ^L^5t 

[0043] ^mct 1 x-mm ttz xoiz^ %mw.mzm 
tftztitzmmmiftmcottmzxK) . sstw^ci 
it, «3tt«-c«"r ^ *> c: <^s» 
? n h mfenm^yttzmm <mtt. nmz 

[0044] (m5cr>mmmm) mmHiza^xn. 
ftmm&zm&T&wzmmffimcomwfozm^fiitf. 

Wmmiz I TO (iMt-f Vy'7A§) «W!)nJB»mK 

4;tm4. c: <r>%i$cn>mmm$: m 5 t,z 

[0045] @5lC*5ViT, 5 l{4/y5X««T-*.S. 
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liS!5 3, BP*>h'j7 i-^y7Sy ( TP D (N,N'- 
bis (3-methyl phenyl) - (1, l'-bi phenyl) - 4 , 4'-di 
amine) tfB&ZtlX ^i. 

[0 04 6] «WC. ^il. WhT/U** S V S-fr 
Slffc ( Alq[tris(8-hydroxyquinoline) aluminium)) T' 

frsm^aeatto***** 5 4 , < m 

mm) 5 2Rv : &&mm (mm) 55frt>zti?tuE 

[0047] t <r hit, mmm 1 m? 2 xmm Ltznt 
mtiwMx\ ^m&ftm5 4c?Mmiz%imzi\x^hm 
mmmmcomtnmtim^ ^sbizmi Ltzmmvxm^ 

a 5 3 +i%mmtm 54), mtuv^mm 5 1 
ttitzm*mm5 2co&mzmtzfrt>ti. mitfzit 
itm&ytttxmmz^fr^^zim-t^. mxmm. 
cozgffittmz j; 0 mwm(,zizm%miz%imttm*&fStz 
ixhtzwz, mmmz\&*<7)mkmftmzmmm%ftiti 

[0048] mm®\4 xmm ttzcot-£< m tmmx\ 
KmwLmz&f&ztitiig.mmffimcr>-frifii,z i 9 , mmt 
trftufoizft&m&timf&zth. mrnxm-hKn? 

#u nmzmm^n^. 

[0049] ( m 6 commmm ) ^x±.comm^za v 
itmmi> L<immtf£.fflmmw*ftifiZiiLx^z> 

&z\t i>*imxfo&. 

[oo50]^6 <r>mmmiz\%fr%$tftm=f-t,z^x 

?xmmx'fo&. ^mmizitmvrm^-m^mm^m 
(mti-?>m) 6 etfBtfzzti, zcommizmtJ > 
~>''jj±@,x%z>mwmm (mwtwm) 62w&&zti 
xv^. mzznmmizMzmmmKffimztt&mvs. 
mmm 6 1 mm £ *vc v ^ . '^c , jEjimmm 6 3 . 

HP^h'J^x-^x'TSy (TPD(N,N'-bis (3-methy 
lphenyl) - (1, l'-bi phenyl) - 4 , 4'-diamine) ifB 

[00 5 1 ] «WC, fBOT. HP^T/P*^y !)/-;P 
flffc (Alq(tris(8-hydroxyquinoline)aluminium) ) X'& 

SrEPSaEp^f-r ^ 4: ttSEjgBMI 6 7 LTWSffetJi 6 
4 KIEfLR $ix-&CktcJ;'3 JS» WaiBHJ- 

[0052] 1 T«BJ Lfz(7)t m tm 

mx\ mmztttm e 4 <r>T&®iz%E£ztix v i*s$ttfttB 



6 6<OfflJf**«K^fcft(C»^Ufc*J4«»f*<0«^~ 
oeo*fcL<U:8tt. IP*>*&¥3?ffcS (jE7Uft]£J|6 

3+3rtMyi6 4 ) . Ri/^fyxmmme nzmtn 

[0053] $mm i -era Ltz «t ? ic. %«»K(c« 
^ixtzmmmmm^mzxr) . siRtT^isic* 

[0054] (»7«SOigBflR) S0t«6K:tJ^TIi» 

rnwnmz i to (Bwk>r ^^am) ^a®^f^ 

[00 5 5] 07(C*3V^T. 7 l{±^'7^«T'35-g»„ 

Sf*W5*v*BMlM y^AiT4*»WB (®fii) 7 

tSJSSrW-r«.^« (■Wt^UayJi) 7 6^'iSSSn 

[0056] -eo*®^(4. IE?li|&J*Jf 7 3 , SP*> h U 
7x^yP-i/TS^ (TPD(N,N'-bis (3-methylphenyl) 
- (l.l'-biphenyl) - 4 . 4' -diamine) tfBf&ZtlX 

v»*. mv^t. 3Bta. ap*>r;i-5^yuy-^{!is 

(Alq(tris(8-hydroxyquinoline) aluminium)) "CSrl) 

mzti. n®3t%m7 4iz7mmm mm) 7 2%x/& 
mmm mm) 75*^ zti-etijEHRxf^tf&A $ 

tihZ.tlz£*)%3ti?SLth. 
[0 0 5 7] ti^, IKfi«iatf2-CR^Lfc^)fc 

mtmmx\ GW3&t®7 4v>mmzmw:ztLx^&m 
wmm<Dmmmwm\> vzMzmLLtcMzmifrm0X& 

7 3 +*«5bta 7 4). AXftfJXWSM 7 1 (cj*^ 

tvfcmmm7 2e&mizmtcitbt>ti. %&i,tzmt 
mmttLxmLiz^nttrntzmm-z. &xmm<r) 
gmfrmzz. Kim&mzim-xfaizftgzttmmfS.zti 
ztzMz. mm&tztez<7>mmmvrmzmMW*'ftm< 

[0058] mmm e xmw ttz<ot-£< m tmmx\ 
ftmm&£B&i*tit:mmmmme>'ftmz£') , amt 

%z<?>^&x^fezti&ftfc(oWi^%tz'»im<?t 
[0059] m8<nmmm) a±(?>mmmtzt3^x 
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[0060] ^m<r)^acr>mmm.^t>h^tn=f- 

[0 0 6 1 ] 08{Ci>WC. 8 U*tf7AWfcX-$>6. 

mcoim^mM yis*?j>»"e%*mw& (mm) 8 2 

tfBJ&ZtlX^Z. 

[0062] MfczcomwizttmMizmmttfcffifoirm 
a. znmmnmmim&commttLx&K) . mt 

[0063] -eco^a^ii, lEummm s 3 , hp*> h »j 

7 x —)i>i?7 S > ( TP D (N , N ' -bis (3-methy 1 phenyl ) 
- (l.l'-biphenyl) - 4 , 4'-diaraine) WBtitZtlX^ 

[0064] m^x. f&m* m*>r;i^5^-y>jy-^ 

Ib#: (Alq[tris(8-hydroxyquinoline) aluminium]) X' 

%&v?mm<7>mms&tMS4* mftz&mw& (m 
(no 82Rxs&mmm (mm) ssa^-wvenjE 

TUkWf-tff&K Zti&Zblzi. Ofbfot^tS. 

[0065] hj^j i TtfcHjj J: 3 t , zmmzm®. 

w%m?fti,z&j&ztifcmmmfim<7)mMxyifezti& 
cox\ zti?ti&miizttm?&wkcr>%ig:Z¥m-t 

[0066] ( m 9 nrntmrn > txt^mmmximm 
m&tf—jjftiz&fs.ztix ^ s # N *oja»iflijfi<o#iftj 

•it 

[0 0 6 7] Wilil9C^t«i;, iii*2, 
SWS3 lZ&W&n$£ft1fi<?)j3fii\te*:tl?tim%'>Xt5 

[0068] ;ftS>co*ifctcJ: ORSrSOBfoWKSrlfft 

[0069] J2LhOWtMfc*JV*TI4, 3r«m*tt*£ 



Uh'j7x ^/Pi-'T Six ( TP D (N.N'-bis (3-methy 
Iphenyl) - (l.l'-biphenyl) - 4 , 4'-diamine) (lElL 

mmm) . Mtxicryi-5^yuy-;ng^ (Aiq(tns(8 

-hydroxyquinoline) aluminium]) (ffetS^ ft^ttM 
[0070] 

mw<r>®m int. mtmzm^x^itzmz. 
mz&^xiimk<?)£d%im%mik s <?y°u-bx£mt 

[0B«OfSS*^i«B«] 

[iai ] ^^siosaeisiBtcflSfciSBiae^w 



[02] *««O*2<0SQtoB«fcffi*>&IS3ias J FO» 



[03] *w^^<r>mmmz\mh&mi=f-<m 
mm 

[04] *«%0flS4OSI(aB^fc:ffi*>6f63iaR^Br 

®0 

[05 3 *^Bjom50||]Sfe^©tc^SI63KS^aif 

®0 

[06] *%w<vm 6 comffi&Biz&h s &xm?com 
mm 

[07] *&wc7)m7cr>mMBmi,zi%hz>?t?m?e>M 
mm 

[08] *^ C 7)^8<Ol^*feJBHIfc«*>l.^3^i ! -Oiff 

®0 

[09] *»BJ<0»9O^9E»»fc:«*>ftl63iaB^)Br 
H0 

[0103 fiaw^jbtsrf^mflBatwLfca 

[^^IPJi] 
i i 

1 2 ftgtff** 

1 3 j§0j§m«i 
14 

1 5 &JKHffi 

16 EHfat 

17 mmx 

18 
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[03] 
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[01 ] 



[04] 



(a) 



v. max 





41, tf^ A^S 



[07] 




(b) 



3^«S 13 



jijx&m 11 




[010] 




[05] 



[06] 



55. 2 MS 

52,3 



[08] 




M1 



3**2 




[09] 



SSKl 94t2 0«3 
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